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Development of Apartment Rent Estimation Model
Based on an Integrated Macro-Micro Approach
∗ ∗ ∗∗ ∗
Chun’ai Jin∗, Jiaping Huang∗, Ushio Sumita∗∗, Shaonan Lu∗
∗
∗∗
Abstract Since apartment rents involve sophisticated interactions among the general features of the
apartment and the environmental factors, it is extremely difficult to estimate them accurately. The
purpose of this paper is to develop a novel algorithm for estimating apartment rents based on an integrated
macro-micro approach. A macro model based on the linear regression is combined with a micro model
evaluating the land value of the apartment and the value of the nearest station. Numerical experiments
reveal that the integrated model provides a noticeable improvement over both the macro model and the
micro model when each is implemented alone.














































NRi NRi ∈ NR
def
























































































































I 25 65 115 205
II 54 103 94 251
III 29 20 0 49
IV 22 0 0 22
V 13 0 0 13










R [3.8, 9.5] [5.0, 9.9] [4.5, 9.9]
M 7.76 7.66 7.51
SD 1.24 1.15 1.43
II
R [10.0, 19.4] [10.0, 19.5] [10.0, 18.7]
M 13.65 14.25 12.53
SD 2.81 2.68 2.08
III
R [20.0, 29.8] [20.0, 28.9] -
M 23.96 23.47 -
SD 2.67 2.82 -
IV
R [30.0, 47.5] - -
M 39.56 - -
SD 5.12 - -
V
R [50.0, 118.0] - -
M 74.85 - -
SD 19.70 - -





I 5 10 23 38
II 14 23 19 56
III 6 4 0 10
IV 2 0 0 2
V 2 0 0 2









I 7 14 19 40
II 7 17 24 48
III 9 5 0 14
IV 4 0 0 4
V 2 0 0 2
29 36 43 108
12 3
A B C
I 2 13 28 43
II 12 23 14 49
III 6 2 0 8
IV 4 0 0 4
V 4 0 0 4
28 38 42 108
13 4
A B C
I 5 13 26 44
II 9 22 15 46
III 6 3 0 9
IV 6 0 0 6
V 3 0 0 3
29 38 41 108
14 5
A B C
I 6 15 19 40
II 12 18 22 52
III 2 6 0 8
IV 6 0 0 6
V 2 0 0 2
























































S A ∈ S





































N(A) 1 PB µ2(B)








PB · µ2(B)− µ2SV (B) (4.2.4)
µSV (A) σSV (A)
i ÊCi






· σSV (A) (4.2.5)
DSi(A) i Am





























k ∈ NR = {1, 2, 3} Z ∈ {A,B, C}
ER(k,Z) = {i | NRi = k,Zi = Z}
ER(k,Z)




















NRi A B C
1 r∗(1,A) r∗(1,B) r∗(1, C)
2 r∗(2,A) r∗(2,B) r∗(2, C)
3 r∗(3,A) r∗(3,B) r∗(3, C)
4.4























































1 + r∗(NRj ,Zj)
12
RP ∗j




I ∈ {I,II,III,IV,V} Z ∈















41 2 RC PC SRC71
3
4.2.6
RPi = β0 + βARARi + βTTi + βPCPCi + βOCOCi
+βBYBYi + βLALAi + βDSDSi(NSi)
+βSV · µ
∗














































































































NRi A B C
1 0.040 0.200 0.240
2 0.001 0.060 0.050
3 0.001 0.001 0.001
19
A B C
I 0.212 0.153 0.191
II 0.187 0.159 0.139
III 0.177 0.168 -
IV 0.267 - -








I 0.105 0.086 0.099
II 0.090 0.107 0.086
III 0.080 0.099 -
IV 0.102 - -




I 0.179 0.103 0.118
II 0.147 0.120 0.099
III 0.076 0.102 -
IV 0.098 - -







α∗ -0.124 0.191 0.027
0.093 0.083 0.096
II
α∗ 0.037 0.047 0.114
0.092 0.101 0.089
III
α∗ 0.047 0.079 -
0.070 0.085 -
IV
α∗ 0.064 - -
0.094 - -
V
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